BACKGROUND
The concept of environmental health aspects to client care is not new to nurses. The need to have clean air. clean water. and proper sanitation has long been advocated by nursing care pioneers. such as Florence Nightingale (Wakefield. 2(01) . as an environmental concern necessary to promote healing and early recovery from illness. Currently. occupational and environmental health professionals operate in an extremely advanced technological environment with resources readily available to improve their communication and assessment of clients. However. the success of nurses in environmental health interventioncan only be possible if they are aware of the need to incorporate environmental health in their physical assessment and examination of clients.
In addition. nurses are at an advantage in delivering specialty care for a broad range of complaints from communities and workers but may be unaware of the need to incorporate environmental health issues in the physical assessment of clients. The daily onslaught and insult of environmental exposures is generally unknown to many nurses. This can result in the omission of considering environmental exposures as a possible disease etiology during the physical assessment of clients. This limitation may be due in part to a limited preparation of nurses at the baccalaureate level (Hodge. 2(02) as well as a lack of preparation of the faculty to teach environmental health (Bcllack, 1996) and address the environment as an etiologic agent for adverse health outcomes.
The continued limited availability of this topic in nursing curricula is worrisome as nurses themselves are sometimes exposed to toxic chemicals in their work environments. Rogers (1997) described chemical agents ranging from sterilizing agents to latex and antineoplastic agents that may make the working environment of nurses potentially harmful. Similarly, workers can unknowingly expose themselves and their families to high levels of toxic chemicals (Grabo, 1997) unless educated health professionals including nurses advocate for them in many occupational environments.
Basic science and epidemiologic research has shown the dangers of industrial and technological processes that release chemicals into the air, water, and soil, thereby affecting either individuals or the whole community. Growing public awareness of environmental issues has focused on the health effects of these emissions. Some of the pollutant emissions that research has shown to be detrimental to health include particulate matter less than 10 microns aerodynamic diameter (PM 10), ozone, carbon monoxide, sulfur dioxide, nitrogen dioxide, and benzene (Gaffney, 2003; Walker, 2(03) . These pollutant emissions are mostly from industrial activities and motor vehicle emissions (Riediker, 2(03) . Air pollution incidents historically noted and reported include the Pennsylvania Donora episode of 1948 where an atmospheric inversion resulted in 20 deaths and several hospitalizations and the London fog of 1952 (Folinsbee, 1993) . These major incidents occurred during times when air pollution levels were exceedingly high and poorly regulated.
Environmental and workplace toxic emissions can affect individuals in a variety of ways. Epidemiology and environmental studies suggest chronic and acute respiratory and cardiac system responses may be linked to some of these exposures (Folinsbee, 1993; Schwartz, 1999; Sheppard, 1999) . Others have suggested a link between air pollution and diabetes outcomes (Lockwood, 2002; Zanobetti, 2(02) , and skin problems (Jaakkola, 1995; Meggs, 1993) . Some communities experience a disproportionate burden of toxic pollutions and in tum have organized themselves to address the injustice concerning health complaints and to demand environmental cleanup and medical attention for their health complaints (Lee, 2002; Sheppard, 1999) . In such communities, health professionals often are consulted on health outcomes of exposures. Thus, the need to educate and continue to train nurses about environmental health issues is important. Nurses must be given an opportunity to acquire knowledge of environmental exposures and disease outcomes through various forms of education so they can protect the health of the clients and communities they serve as well as their own health.
PROGRAM DESCRIPTION
Through its cooperative agreement with the Agency for Toxic Substances and Disease Registry (ATSDR), the Association of Occupational and Environmental Clinics (AOEC) made funds available to educate nurses about environmental health issues. To address the need for environmental health education for nurses, a l-day Environmental Health Workshop for Nurses was organized and presented in Charleston, West Virginia, in September 2000. The purpose of the workshop was to address local environmental exposure, with a goal of developing a con-OCTOBER 2004, VOL. 52, NO. 10 stituency of local nurses with an understanding of environmental health. The workshop was designed to prepare nurses to answer questions related to environmental exposure and also to increase their knowledge and ability to detect and intervene in environmental health problems in both clinical and community settings. After attending the workshop, it was anticipated that participants would be able to: • Explain the sources and possible health effects of chemicals such as dioxins and lead. • Describe possible pathways of environmental exposures.
• Explain the connections between environmental exposures and disease outcomes. • Describe the principles of risk communication.
• Take an environmental history.
• Identify local and national information resources for environmental health. Participants who completed the workshop received 7.8 contact hours of continuing education for nurses through an approved provider of continuing education.
Invitations to attend the workshop were mailed to members of the West Virginia Public Health Association. The Association's membership comprises public health professionals such as nurses, physicians, dentists, and environmental health specialists. Although the workshop was targeted for nurses, other health professionals also attended.
Invited speakers included expert physicians in public health, occupational and family medicine staff from local health departments, personnel from the local branch of the Environmental Protection Agency, and expert occupational health nurse presenters from West Virginia and Maryland. Topics included environmental exposures in the Charleston, West Virginia area, which is known nationally as the "chemical valley," with an emphasis on dioxin, lead, and polychlorinated biphenyl (PCB); environmental exposure pathways and disease outcomes; risk communication; how to take an exposure history; and resources information.
The workshop was organized using the following format: • Formal presentations followed by a question and answer session. • Individual exercise on reading material safety data sheets, followed by answering questions on a worksheet about the chemical data. • Small group discussion and evaluation of course content.
• Case study evaluation using examples of cases from the local area.
Program developers conducted a search to locate clinical case studies to maximize participants' learning. The search yielded excellent cases to enable learners to relate the cases to their professional practice. After the case studies were identified, challenge questions were developed to help each group of participants think critically to solve the problems presented. The challenge questions were prompted by examples from the Institute of Medicine (1995a). The case studies are presented in the Sidebar.
Environmental Medicine Case Studies
Case 1
Afamily of three adults, ages 47, 26, and 24, were referred from their family physician who expressed concern that the family may have been exposed to some type of toxic chemical. The clients reported they had all been healthy until approximately 7 months prior to their visit when all three began to experience irritability, headache, allergy symptoms, muscle soreness, and mild rash. There are no other members of the household.
The clients were interviewed separately, and complete histories were obtained. Medical histories were unremarkable. None had been treated for any chronic or acute medical problems prior to the recent complaints. Treatment by their physician had consisted of general blood profiles, physical examinations, and prescription of allergy and headache medicines on an as needed basis. The clients reported no improvement in their condition and perhaps even slight worsening of symptoms.
• Challenge: What questions doyou have at this point foryour assessment?
On review of the home and work environments, it was discovered the family resided in a rural setting in southern West Virginia. All three clients worked outside the home. The 47year old woman and the 24 year old woman worked in retail sales, and there were no apparent significant exposure situations in their work. The 26 year old man had worked in a scrap metal yard for the past 18months. The work placed the client in exposure to a variety of metals, inclUding lead, cadmium, zinc, copper, and nickel. Additionally, the client was exposed to chemical solvents, machine oils, and hydraulic fluid.
Extensive questioning related to work and home safety practices revealed the client who worked in the scrap metal yard routinely brought home waste oil, which he used to incinerate the family's trash. Further questioning revealed the ashes were used on the vegetable garden and also were consumed bythe freely roaming chickens. The fire pitwas located within 15feet of the family's mobile home.
On physical examination, vital signs were normal for all three clients. A mild acniform eruption was present on each client. Primary skin changes were seen on their arms, faces, and lower legs. No icterus, pallor, or pigmentary changes were noted. The remainder of the examination was unrevealing. Notably, there were no neurological abnormalities.
• Challenge: What further Questions doyou have at this point? What additional information doyou want toacquire prior tophysical assessments?
The differential included heavy metal toxicity and possible polychlorinated biphenyl (PCB)/dioxin exposure. Laboratory test results from the family physician were reviewed. No abnormalities were found except for mild lipid elevations. liver function tests were normal. Blood and urine specimens were submitted for toxicological evaluation. Although heavy metal screens were normal, blood PCB levels were elevated in all three individuals (four to sixlimes normal).
• Challenge: Can you assume at this point that dioxin or PCB exposure occurred?
Adiagnosis ofchloracne secondary to PCB exposure is likely. The clients were told of the possible cause of their rash and refused to have further testing. A follow up call revealed the family had relocated to Tennessee and there had been no progression of their health problems.
Case 2
A 6 year old girlwas referred to the occupational/environmental medicine office for the recent onset of generalized seizures. The primary treating physician was concerned about issues of toxicity as contributing factors for the seizures.
The child's medical history included delayed development, elevated lead levels with two rounds of chelation performed when she was 3 to 4 years old, and recurrent otitis media. At the time of evaluation, the child had been started on anticonvulsant medication and had been seizure free for 3 weeks. Review of the medical records indicated the elevated lead level was first discovered when the child was 28 months old. The level atthe time was 43 /Lg/dl. The child's hemoglobin level at that time was 10.3. An older sibling had a blood lead level of 29 /Lg/dl.
• Challenge: What questions do you ask yourself at this point?
An investigation of the home setting revealed the family's mobile home was situated on the banks of an isolated, rural stream in Wyoming County. The actual home site was created byfilling and flattening a small area of land justoff the main road. Further inspection revealed the fill material in the yard contained rusted auto parts, tires, and batteries. The family acknowledged there were junked auto parts inthe ravine before the lot was filled with soil and bulldozed flat. They did not think any effort had been made to clear the property prior to development.
Environmental Medicine Case Studies (Continued)
The family reported using electric heat inthe mobile home. Water was supplied bya shallow well, and when they could afford it,they bought bottled water. Inall, three adults and three children lived in the mobile home. They fished in the stream but did not consume the fish caught. They also hunted deer and squirrels locally, which they did consume. The children regularly played inthe yard and on the bank ofthe stream.
• Challenge: What additional questions do you now have tohelp you inyour physical assessments?
Physical examination did not reveal significant abnormalities. The blood lead level was 12.4 I-l-gldl.
From: Institute of Medicine (1995a).
Suggested reading: Institute of Medicine. (1995b) . Nursing, health, and environment-Strengthening the relationship to Improve the public health. Washington, DC: National Academy Press.
Each group of participants was given one of the two case studies to discuss and evaluate using leading questions and prompts to critical thinking. At the end of 30 minutes. participants returned to the larger group and presented their approach and solutions to the problem.
PROGRAM EVALUATION
The aim of the evaluation was to assess the impact of the approach taken to educate workshop participants. To determine the impact on participants. pre-and post-workshop evaluation surveys were included in registration packets that were distributed prior to the workshop. The pre-workshop survey was a questionnaire that assessed knowledge related to selected environmental health topics. The post-workshop survey was the same questionnaire as the pre-workshop survey and also included the following open ended questions: • What is your primary area of practice? • Would you attend a similar workshop in the future? • What will you do differently in your practice as a result of this workshop? • What do you consider the major environmental health problem in your community?
The pre-and post-workshop surveys in each registration packet were marked with the same identification number to allow for a paired comparison on the change in participants' knowledge by the end of the program. Participants used a scale of I to 5 (with 5 being a high degree of knowledge) to rate their degree of knowledge on the topics.
The data initially were obtained for program evaluation. An Institutional Review Board exemption was obtained to analyze the data further for research reports. The evaluation surveys contained seven items that could be compared before and after the workshop to measure participants' change in knowledge of environmental health topics covered during the workshop (see Sidebar). The analysis of these items compared responses only from participants who completed both the pre-and postworkshop surveys (n = 24) based on the assumption that these were the participants who attended all of the planned sections of the workshop.
Data were analyzed using Microsoft Office Excel. 2002 to assess the percentage of responses to each question. The response variable was scaled from I to 5, with 1 being the lowest score, and 5 being the highest score to
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Knowledge AlBa
Low High represent an increase in the degree of knowledge. Data also were analyzed using SAS Systems for Windows 8.0 I for the respective paired t tests to detect the difference in knowledge change for each topic, with the level of significance set at the .05 level.
RESULTS
The pre-workshop survey was completed by 27 participants, and the post-workshop survey was completed by 24 participants; the latter surveys form the basis of the program impact assessment. For primary area of practice, 79% (11 =19) indicated they were nurses, 8% (11 =2) indicated they were environmental health professionals who are classified as sanitarians, and 13% (n =3) listed other as their primary area of practice. For those who indicated they were nurses, 25% (11 =6) were on nursing faculties.
All of the participants were from West Virginia.
Paired t test, confidence interval (Cl), and p values for participants' degree of knowledge for each topic are listed in the 
DISCUSSION
Because of the growing public awareness of environmental issues, nurses will increasingly hear questions related to environmental health issues. Consequently, nurses must learn to consider environmental exposures when they take a client's history, perform a physical examination, or counsel a client. Nurses must think critically about environmental exposures (Salazar, 2(02) . yet this subject occupies little or no space in most nursing schools' curricula. Despite this limitation, nurses can learn about this important subject through continuing education. The workshop education program evaluation showed that despite a lack of formal education on environmental health, the objective to equip and empower nurses with the desired tools for environmental history taking and physical assessment can be achieved through other models of learning.
The evaluation data revealed that workshop attendance increased participants' knowledge of environmental health concerns. A statistically significant (p =.0001) change in knowledge occurred between pre-and postworkshop surveys of the topics covered in the workshop. This increase in knowledge is evidence of an effective educational program and demonstrates that this workshop, designed to provide environmental health education using local environmental issues, achieved its objective. In addition, nurses comprised the largest professional group at the workshop. Participants' plans to dissemi-1 nate information from the workshop to colleagues was viewed as a success of the program.
The pre-workshop evaluation survey revealed participants had a low knowledge of available local and national resources; this changed following the lectures and activities at the workshop. Globally. it is more important than ever for nurses to identify readily available resources to use in case of emergencies. Workshops, conferences, and continuing education courses with practical activities such as case studies and group discussions can be used effectively to educate nurses on many issues of environmental health. In addition. basic nursing education curricula can be influenced by inviting administrators and educators from schools of nursing to attend locally planned education events on environmental health. The workshop attracted six nursing faculty members who are in a position to influence curriculum changes at the baccalaureate, graduate, and continuing education level. Similar programs. if offered locally and conveniently, may attract more nursing faculty. With this knowledge base. nursing faculty can consider including environmental health exposure assessments in class and clinical content.
SUMMARY
Knowledge about environmental health is crucial for nurses so they can take into account both the living and occupational environments of clients during history taking and physical assessments. When focused on local environmental conditions and exposures, outreach educational programs on environmental health can result in a measurable increase of interest to learn and enhance the knowledge base of participants. Public health agencies and educational institutions should consider entering into partnerships to sponsor such professional development programs for nurses and other health professionals to promote the health of local populations.
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AAOHN
Nurses playa critical role inthe education and in the treatment of populations exposed to environmental hazards.
2 Knowledge of environmental exposures and readiness to provide competent emergency care is of grave concern during times when threats of environmental hazardous exposures to the public are imminent.
3 Adeficiency in environmental health knowledge can compromise the emergency systems and lead to inadequate attention to exposed individuals.
4 Nurses can gain knowledge and competency inthe environmental health area through a variety of ways including continuing education provided atworkshops and conferences.
